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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a galvanic driver capable of 
quickly rotating a galvanic mirror to a prescribed retracting position, when 
abnormality occurs. 

SOLUTION: Since the galvanic driver detects abnormality of a driving 
signal with limit circuits 21, 25 and forcedly rotates the galvanic mirror 10 
to the origin, the mirror 10 is forcedly returned to the origin against 
inertial force by the driving force of a driving part 12, even if the mirror 10 
is being acted to be driven in the direction of an abnormal angle so that 
the interference of the mirror 10 can be prevented.. 
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* NOTICES* 
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damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] ' 

[Claim 1] A galvanomirror and the driving means which a driving signal is received [ driving means ] one 
by one and makes the include angle based on these driving signals rotate said galvanomirror, a ****** 
[ that the detection result outputted from an include-angle detection means to detect the actual include 
angle of said galvanomirror, and said include-angle detection means is rotation within the limits of 
normal ] — judging — rotation of normal, when out of range The GARUBANO driving gear characterized 
by having given the driving signal for rotating said galvanomirror to the include angle for emergencies set 
as rotation within the limits of normal to said driving means, and having an include-angle monitor means 
to fix said galvanomirror to said include angle for emergencies. 

[Claim 2] A galvanomirror and a data generation means to output the driving signal for rotating said 
galvanomirror to the include angle set up beforehand one by one. The driving means which makes the 
include angle based on said driving signal received from said data generation means rotate said 
galvanomirror, a ****** [ that the detection result outputted from said data generation means is 
rotation within the limits, of normal ] — judging — rotation of normal, when out of range The driving 
signal for rotating said galvanomirror instead of said data generation means to the include angle for 
emergencies set as rotation within the limits of normal The GARUBANO driving gear characterized by 
having given said driving means and. having an input data monitor means to fix said galvanomirror to said 
include angle for emergencies. 

[Translation done.] 



* NOTICES* 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. , 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a GARUBANO driving gear. 
[0002] 

[Description of the Prior Art] What was included in the laser marker is indicated by JP,9-308976,A as an 
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example of the conventional GARUBANO driving gear. As shown in drawing 4 . the galvanomirrors 1 and 
2 of a pair are arranged in the middle of the optical path of laser beam U and this GARUBANO driving 
gear is equipped with them, it is leaning these galvanomirrors 1 and 2 to a predetermined include angle 
by mechanical components 3 and 4. and scans and has laser beam L on a work piece W, and prints a 
desired mark on the front face of a work piece W. 
[0003] 

[Problem(s) to be Solved by the Invention] By the way, in a GARUBANO driving gear which was 
described above, mechanical components 3 and 4 may receive an unusual driving signal during operation 
by the abnormalities of the impact from a noise or the outside, or an input signal. However, in the 
GARUBANO driving gear of the above-mentioned official report, although it has the configuration which 
attains stabilization of the actuation at the time of starting, measures when a driving signal becomes an 
unusual value during operation are not taken. For this reason, the mechanical components 3 and 4 which 
received the unusual driving signal rotate galvanomirrors 1 and 2 across the range of regular, and the 
situation where a galvanomirror 1 and two comrades interfere mutually, or galvanomirrors 1 and 2 and 
members, such as a case close to them, interfere may arise. 

[0004] The applicant for this patent considered the configuration shown in drawing 5 that this should be 
coped with. That is, this thing turns off SW8 concerning power Rhine to mechanical components 3 and 4. 
and/or SW9, when the actual include angle of the galvanomirrors 1 and 2 detected with the position 
sensor 5 and the criteria include angle set up beforehand are measured in the **** limit circuit 6, 
consequently abnormalities are detected. By the magnetism of the permanent magnet built in, for 
example, the mechanical components 3 and 4 which had the electric power supply turned off by this 
return galvanomirrors 1 and 2 to the location of an initial state, and aim at interference prevention of a 
galvanomirror 1 and two comrades. 

[0005] However, with the above-mentioned configuration, working, even if an electric supply halt to 
mechanical components 3 and 4 is performed, the situation of rotating and interfering with inertial force 
toward the direction from which it separates from the convention range, without [ of galvanomirrors 1 
and 2 ] stopping may produce galvanomirrors 1 and 2. Moreover, with the above-mentioned configuration, 
since abnormalities are detected only after a position sensor 5 detects this result, after galvanomirrors 
1 and 2 rotate at the include angle based on that unusual driving signal when the driving signal itself 
inputted into the drive circuit 9 of mechanical components 3 and 4 becomes an unusual value by the 
noise, the abnormality actuation of galvanomirrors 1 and 2 itself cannot be prevented. 
[0006] This invention was made in view of the above-mentioned situation, and aims at offer of the 
GARUBANO driving gear which can rotate a galvanomirror to a predetermined evacuation location 
quickly at the time of an abnormal occurrence. 
[0007] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the GARUBANO 
driving gear concerning invention of claim 1 A galvanomirror and the driving means which a driving signal 
is received [ driving means ] one by one and makes the include angle based on these driving signals 
rotate a galvanomirror, a ****** [ that the detection result outputted from an include-angle detection 
means to detect the actual include angle of a galvanomirror, and the include-angle detection means is 
rotation within the limits of normal ] — judging — rotation of normal, when out of range The driving 
signal for rotating a galvanomirror to the include angle for emergencies set as rotation within the limits 
of norma! is given to a driving means, and it has the description at the place equipped with an include- 
angle monitor means to fix a galvanomirror to the include angle for emergencies. 

[0008] A data generation means to output the driving signal for rotating a galvanomirror to the include 
angle to which the GARUBANO driving gear concerning invention of claim 2 set beforehand with the 
galvanomirror one by one, a ****** [ that the detection result outputted to the include angle based on 
the driving signal received from the data generation means from the driving means which rotates a 
galvanomirror, and the data generation means is rotation within the limits of normal ] — Judging — 



-3- 



rotation of normal, when out of range The driving signal for rotating a galvanomirror instead of a data 
generation means to the include angle for emergencies set as rotation within the limits of normal is 
given to a driving means, and it has the description at the place equipped with an input data monitor 
means to fix a galvanomirror to the include angle for emergencies. 
[0009] 

[Function and Effect of the Invention] According to the GARUBANO driving gear of <invention of claim 
1> claim 1. when a galvanomirror rotates to the unusual rotation range according to a certain cause, 
even if an include-angle monitor means detects this and a galvanomirror is working, with the driving 
force of a driving means, inertia! force will be resisted and a galvanomirror will be compulsorily 

evacuated to the include angle for emergencies. Actuation in the unusual rotation range of a ^ ' 

galvanomirror is avoided quickly by this, and interference prevention is achieved. 

[0010] In the GARUBANO driving gear of <invention of claim 2> claim 2, when abnormalities occur from 
ia data generation means to a driving signal, an input data monitor means detects this, even if a 
galvanomirror is working, with the driving IForce of a driving means, inertial force will be resisted and a 
galvanomirror will be compulsorily evacuated to the include angle for emergencies. And at the time of an 
abnormal occurrence, since an input data monitor means gives the driving signal concerning the include 
angle for emergencies to a driving means instead of a data generation means, the abnormality actuation 
of a galvanomirror itself is prevented, it has it, and interference of a galvanomirror is prevented. 
[0011] 

[Embodiment of the Invention] Hereafter, 1 operation gestalt of this invention is explained based on 
drawing 1 thru/or drawing 3 . The principal part of a GARUBANO driving gear which made, was prepared 
and prepared the pair every galvanomirror 10 in order for the GARUBANO driving gear of this operation 
gestalt to make the galvanomirror 10 of the pair with which the laser marker was equipped drive is 
common, and as shown in drawing 1 , it is constituted. 

[0012] In drawing 1 , 12 is a mechanical component, it has a driving shaft 13 rotatable to casing 11 (refer 
to drawing 2 ), and the above mentioned galvanomirror 10 is being fixed to the driving shaft 13. A 
mechanical component 12 is in the condition which turned off the electric power supply by the 
magnetism between the fixed side magnets (not shown) formed for example, in the movable side magnet 
(not shown) formed in the driving shaft 13 and a casing 1 1 side, and it is constituted so that a driving 
shaft 1 3 may be held at an initial valve position. Here, as the continuous line, to drawing 2 R> 2, the 
relative posture of a galvanomirror 10 over the casing 1 1 when a driving shaft 13 becomes an initial 
valve position indicates, and is illustrated, and the include angle of the galvanomirror 10 at this time will 
be called a zero with this operation gestalt. Moreover, with this operation gestalt. this zero is considered 
as the "include angle for emergencies" concerning this invention so that it may explain in full detail 
behind. 

[0013] in drawing 1 , 14 is a drive coil for rotating a mechanical component 13, for example, a 
galvanomirror 10 rotates it at a predetermined include angle corresponding to the magnitude and the 
sense of a current which are passed by the drive coil 14. Moreover, the rotation range of this^ 
galyanomirror 10 is right and left rotatable to the predetermined mechanism marginal include angle theta 
1 centering on a zero, as shown in drawing 2 . 

[0014] In drawing 1 , 15 is a position sensor equivalent to the include-angle detection means of the 
invention in this application, is connected with a driving shaft 13 and detects whether it is located in the 
include angle at which the galvanomirror 10 actually separated which from the zero, for example. 
[0015] 30 is a drive circuit for driving a mechanical component 12, and the, driving means of this 
invention is constituted by these mechanical components 1 2 and the drive circuit 30. The drive circuit 
30 is equipped with two or more amplifier, amplifies the driving signal received from the below- 
mentioned data generation section 20, and generates the drive power given to said drive coil 14. 
Moreover, the drive circuit 30 has fed back the detection result of a position sensor 1 5 through the 
feedback loop 31, and controls the drive power to said drive coil 14 according to the deflection of the 



current include angle of a galvanomirror 10. and the driving signal received from the data generation 
section 20, and the time amount differential value of the deflection. Moreover, the current which flowed 
to the drive coil 14 is fed back through the feedback loop 32, and stabilization of rotation actuation of a 
driving shaft 13 is attained. 

[0016] In the middle of the chief editor way made into the closed-loop circuit by said feedback loop 32, 
SW1 is formed and supply/halt of the power to a drive coil 14 are changed. In addition, this SW1 is 
driven with the drive instruction from a protection network 34 at the time of the power-source 
supervisory circuit 33 or a power source OFF. Moreover, SW2 is prepared in the electric supply section 
for making that amplifier 35 drive, this SW2 is turned on in the amplifier 35 formed in said chiief editor 
way, and it is made to be stopped in it in amplifier 35. Furthermore, SW3 is formed in the input side of 
the drive circuit 30. If this SW3 turns on, the input terminal of the drive circuit 30 will connect with GND 
too hastily, and. thereby, the electrical potential difference of the input side of the drive circuit 30 will 
be compulsorily set to 0 [V]. 

[0017] 20 is the data generation section. In order that the data generation section 20 may make a laser 
marker print a predetermined mark, based on the data set up beforehand, it generates the include-angle 
data of each galvanomirror 10. and outputs the driving signal according to the include-angle data to the 
drive circuit 30 as a voltage signal. Moreover, with this operation gestalt, the driving signal when making 
the include angle of a galvanomirror 10 into a zero is set up so that it may be set to 0 [V]. 
[0018] Now, 21 is an input limit circuit, is equivalent to the input data monitor means of the invention in 
this application, and detects the abnormalities of the driving signal from the data generation section 20. 
The input limit circuit 21 detects the driving signal which rotates a galvanomirror 10 across the 
predetermined include-angle range as a signal concerning the unusual include-angle range, with this 
operation gestalt, assigns said unusual include-angle range to both sides on the basis of a zero at the 
same include angle, and, specifically, has set it up. Moreover, the electric configuration of the input limit 
circuit 21 is shown in drawing 3 , and an input side is equipped with the absolute value detector 22, and 
it asks it for the absolute value of the input signal from the data generation section 20 here. The output 
side of the absolute value detector 22 is equipped with a comparator 23. and it detects to it whether the 
absolute value of a driving signal exceeded the predetermined reference value here. Furthermore, the 
output side of a comparator 23 is equipped with a flip-flop circuit 24, and the output signal of a 
comparator 23 is incorporated by the CK terminal. And when the absolute value of a driving signal 
exceeds a predetermined reference value, the output signal of a comparator 23 turns on and the output 
terminal of a flipHlop circuit 24 turns on. Moreover, said SW3 is connected to the output terminal of a 
flip-flop circuit 24, and when the output signal of the output terminal turns on, SW3 turns on. 
[0019] It is a **** limit circuit, and 25 is equivalent to the include-angle monitor means of the invention 
in this application, incorporates the detection result of said position sensor 15, it is comparing with the 
reference value which set this up beforehand, and detects the abnormalities of the current include angle 
of a galvanomirror 10. Although the configuration of the **** limit circuit 25 is not illustrated, it is 
equipped with an absolute value detector, a comparator, and a flip-flop circuit, and has the same 
composition as said input limit circuit 21, therefore makes the detecting signal from a position sensor 15 
have corresponded to the driving signal from the data generation section 20 with this operation gestalt 
here. And it connects with SW3. and the output terminal of the flip-flop circuit with which the **** limit 
circuit 25 was equipped makes SW3 turn on, when the actual include angle of a galvanomirror 10 
exceeds the reference value set up beforehand. Moreover, it connects with above mentioned SW2 
through the delay circuit which is not illustrated, and the output terminal of the flip-flop circuit of the 
**** limit circuit 25 makes SW2 turn on after a predetermined time delay, after turning on SW3. 
[0020] Next, actuation of the GARUBANO driving gear of this operation gestalt is explained. Here, in 
order to materialize explanation of operation, the mechanism marginal include angle (theta drawing 2 1 
reference of R> 2) which a galvanomirror 10 rotates is made into **20 degrees from a zero, and the 
convention marginal include angle (theta2 reference of drawing 2 ) of a galvanomirror 10 required for 
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printing of a laser marker is made into **1 5 degrees from a zero. Moreover, the driving signal outputted 
from the data generation section 20 shall be set up so that it may become the value (a driving signal is 5 
[V] when rotating a galvanomirror 10 at the target include angle which is distant from a zero 5 times) 
which made the target include angle of a galvanomirror 10 the electrical-potential-difference value as it 
was. Furthermore, it shall be made to correspond to **15 degrees of said convention marginal include 
angle, and the reference value of the comparator 23 of the input limit circuit 21 shall be set as 15 [V]. 
Moreover the **** limit circuit 25 shall also be made to correspond to **15 degrees of said convention 
marginal include angle, and shall have set up the reference value of a comparator. 

[0021] When changing a galvanomirror 10 into the include angle which is distant from a zero +10 degrees, 
for example from a predetermined current include angle/the driving signal of +1 0 [V] is outputted from^ 
the data generation section 20. Here, when this driving signal +10 [V] is normally given to the drive 
circuit 30, without being influenced of a noise, it is as follows. That is. the input limit circuit 21 
incorporates +10 [V] as a driving signal, and 10 [V] which is an absolute value is calculated in the 
absolute value detector 22. And it is distinguished that this 10 [V] is below 15 [V] of a reference value 
in a comparator 23, it means that the output signal of a comparator 23 turned off with as, and SW3 is 
held at an OFF state. Thereby, +10 [V] of a driving signal is incorporated as it is in the drive circuit 30. 
[0022] Then, the drive circuit 30 which received this driving signal (+10 [V]) makes a driving signal 
amplify with each amplifier^ generates drive povyer, and gives this to the drive coil 14 of a mechanical ~ 
component 1 2. Thereby, the driving shaft 13 of a mechanical component 1 2 drives, and a galvanomirror 
10 rotates towards the target include angle which is distant from a zero +10 degrees. At this time, 
deflection with +10 degrees which is the current include angle and target include angle which were 
detected with the position sensor 15, and the time amount differential value of that deflection are fed 
back by the feedback loop 31, and a galvanomirror 10 is controlled to reach a target include angle 
quickly. 

[0023] Now, it is as follows, when having become the outlying observation of +18 [V] when +10 [V] of 
the above-mentioned driving signal incorporates in the drive circuit 30 in response to the effect of a 
noise for example. That is, the input limit circuit 21 incorporates +18 [V] of a driving signal, abnormalities 
are detected based on that absolute value having exceeded 1 5 [V] of a reference value, the output 
signal of a comparator 23 turns on, this ON signal is held in a flip-flop circuit 24, and SW1 is held at an 
ON state. Then, the input terminal of the drive circuit 30 connects with GND too hastily, and it will be in 
the same condition as the case where the drive circuit 30 receives the driving signal of the data 
generation sections 20-0 [V]. 

[0024] Then, a mechanical component 1 2 is made to drive in the drive circuit 30 in order to rotate a 
galvanomirror 10 to the zero which is equivalent to a driving signal 0 [V] from a current include angle, as 
0 [V] as a driving signal was received. That is, the time amount differential value of deflection with the 
zero which is the current include angle and target include angle which were detected with the position 
sensor 15, and deflection is fed back, and a galvanomirror 10 is compulsorily turned to a zero and it is 
made to rotate. Therefore, even if a galvanomirror 10 is working, with the driving force of a mechanical 
component 12, inertial force can be resisted and a galvanomirror 10 can be compulsorily evacuated to a 
zero. And at the time of an abnormal occurrence, since the input limit circuit 21 gives the driving signal 
concerning a zero substantially to a mechanical component 12 instead of the data generation section 20, 
the abnormality actuation of a galvanomirror 10 itself is prevented, it has. it, and interference of a 
galvanomirror 10 is prevented. 

[0025] Next, even if the driving signal given to the drive circuit 30 from the data generation section 20 is 
normal, the case where a driving signal changes to outlying observation in response to the effect of a 
noise in the drive circuit 30 is explained. From the data generation section 20, supposing a driving signal 
+10 [V] is normally given to the drive circuit 30, for example, the input limit circuit 21 will recognize it as 
+10 [V] of a driving signal being normal values, and will become off [ SW1 ] with as, therefore +10 [V] of 
a driving signal will be incorporated in the drive circuit 30. 



-6- 



[0026] however — the driving signal changed in response to the effect of a noise in the drive circuit 30, 
consequently the galvanomirror 10 rotated exceeding **15 degrees of a convention (to the include angle 
' which is distant from a zero +20 degrees) — a case — this — a position sensor 15 — detecting — 
having . And the **** limit circuit 25 which incorporated this detection result operates an absolute 
value detector, a comparator, and a flip-flop circuit, and, first of all, makes SW3 turn on like said input 
limit circuit 21. By this, the input terminal of the drive circuit 30 connects with GND too hastily, you will 
be in the same condition as the case where the drive circuit 30 receives the driving signal of the data 
generation sections 20-0 [V] too, and a galvanomirror 10 will make it rotate compulsorily towards a zero 
by the mechanical component 12. And the **** limit circuit 25 turns on SW2 after a predetermined time 
~ delay, after turning on SW3. Thenr the electric power supply to a mechanical component-1 2 is stopped. " 
Since the galvanomirror 10 was once turned to the zero even if the galvanomirror 10 was not rotating to 
the zero completely, as a result of said SW's3 turning on here, and driving force is received, the rest can 
be built in a mechanical component 12, and it can be made to converge on a zero quickly [ the 
magnetism of a permanent magnet / but ]. 

[0027] Thus, according to the GARUBANO driving gear of this operation gestait, the abnormalities of a 
driving signal are detected in each limit circuits 21 and 25, even if, since a galvanomirror 10 is 
compulsorily turned to a zero and it rotates, even if a galvanomirror 10 is working toward an unusual 
include angle, by the driving force of a mechanical component 12, a galvanomirror 10 resists inertial 
force, is compulsorily returned to a zero, and, thereby, interference of a galvanomirror 10 is prevented. 
[0028] In addition, by the abnormal occurrence, when a galvanomirror 10 evacuates to a zero, for 
example, the alarm lamp which is not illustrated lights up, and GARUBANO equipment stops. And after 
an operator performs predetermined processing, if the flip-flop circuit of each limit circuits 21 and 25 is 
reset, a GARUBANO driving gear will return to the condition which can be operated again. Moreover, in 
the GARUBANO driving gear of this operation gestait, off actuation of the power source is interlocked 
with, SW1 is turned off by the protection network 34 at the time of a power source OFF, and the power 
supply line to a mechanical component 12 is intercepted compulsorily. Thereby, an irregular electric 
power supply is performed from the amplifier with which the drive circuit 30 was equipped, and the 
situation where a mechanical component 12 carries out abnormality actuation is prevented. Furthermore, 
when abnormalities occur to the power source which supplies electric power to the drive circuit 30, the 
power-source supervisory circuit 33 detects this, too, SW1 turns off and the power supply line to a 
mechanical component 12 is intercepted compulsorily. 

[0029] It is not limited to said operation gestait and an operation gestait which is explained below is also 
included in the technical range of this invention, and further, within limits which do not deviate from a 
summary besides the following, operation gestait > this invention besides < can be changed variously, 
and can be carried out. 

[0030] (1) by the magnetism of the built-in permanent magnets, although the mechanical component 12 
of said operation gestait was a configuration which returns a driving shaft 13 to a zero, it returns a 
driving shaft to a zero, for example as it is also at the elastic force and gravity by the elastic body, such 
as a spring and rubber, — you may be. 

[0031] (2) Although the **** limit circuit 25 of said operation gestait was the configuration of stopping 
the electric supply to a mechanical component 12 after turning a galvanomirror 10 to a zero by the 
mechanical component 12 and making it rotate compulsorily, it may be the configuration of turning a 
galvanomirror to a zero, making it only rotating compulsorily, and not performing an electric supply halt 
to a mechanical component. However, if it carries out like the **** limit circuit 25 of said operation 
gestait, after making a zero rotate a galvanomirror 10, even if a noise takes the drive circuit 30, the 
situation which carries out abnormality actuation of the galvanomirror 10 will be prevented by the 
mechanical component 12. 

[0032] (3) Although the include angle for emergencies about the galvanomirror 10 of said operation 
gestait (zero) was located in the rotation range of normal at the core, as long as it is the rotation range 
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of normal, it may prepare the include angle for emergencies in what kind of location. 

[0033] (4) Although the position sensor 15 as an include-angle detection means of said operation gestalt 
was connected with the rotation shaft 13 of a mechanical component 12, it is an optical position sensor 
formed in non-contact to the rotation shaft of a mechanical component, and may constitute an include- 
angle detection means, for example. 

[0034] (5) Although the reference value of a comparator formed in the input limit circuit 21 (input data 
monitor means) and the **** limit circuit 25 (include-angle monitor means) was set as the same value 
with said operation gestalt, the reference values set as both the limit circuit may differ mutually. 



[Translation done.] ~ 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The circuit diagram of the GARUBANO driving gear concerning 1 operation gestalt of this 
invention 

[Drawing 2] The front view of a galvanomirror 
[Drawing 3] The circuit diagram of an input limit circuit 
[Drawing 4] The conventional laser marker's perspective view 

[Drawing 5] The circuit diagram of the GARUBANO driving gear as advanced technology 
[Description of Notations] 
10 — Galvanomirror 

12 — Mechanical component (driving means) 

15 — Position sensor (include-angle detection means) 

20 — Data generation section (data generation means) 

21 — Input limit circuit (input data monitor means) 
25 ~ **** limit circuit (include~angle monitor means) 
30 — Drive circuit (driving means) 



[Translation done.] 
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" -tr>-y- 5 HT^mL;^c:^f;i'AV 5 ^— i . 2 ©ll^w^ 

gB3, 4'v(D«:^;^-f >{3^:z,SW8RUJ/X«SW9 

'^^ty-r^o zniz^iomti^m^^y-^nrzmm^ 
10 3, 475^\ m^itiHmvrz^^m^<Dmtnz^r). n)v 

AV55-1. 2ra±®^gt|»±«:0S. tVipfeCDT 

[0 0 0 5] tz.^1)i. ±fB«fiKir«. ;^;i/AV5^- 
1 , 2 ©»if^(t>Jc, ffiftSBS , 4 's©*&«1?jt*tffton 

Tt), ;y;PAV5 7-l, 2«{?jl:-B-r(c. 'Wtt;^itcJ: 

D, m'^mmi)-'^^n^^mz\^t^-oxmW)Vx=^mt 

3. A(ofmim^2\zxii-^ntzmmm^^m\ 

20 y ^ xiz^-DX^'^tmizfi-otzm-^izit. ^©s 

i^^clKlijffi^i::S-5i»fe^S(c;*f;UAV 5 ^- 1 , 2 *s 

1, 2(D^'^mi^'^t^^mmzm<Zhi)^X^f3.^\ 

[0 0 0 6] ^%mu, ±timmiz^^xu^n.rz^<D 
T, m^9t±m\z. ;tf;i/AV5 7-*. jfliiJc^scDii 

[0 0 0 7] 

m^rnKD^miz^^^jij-^ymn^m-i. ^fji-A* 

^tfrtc, ;*;;i.Av = iEm<Dmmmmmz^^ 
vrz^n^f^m^iimwj'^'^^tztb<Dmmmn^. mm 
^m\z-^pix. ^)v/-<y ^^-^^^-MmMm^zm^r^ 
40 Mm&m^mt^m^Tztz^izi^^^^n-r^. 
[0 0 0 8] m^m2(Dmm\z%^:ffjvAymm^m 
tt, i})unys.y-t. fif>R^vrznm\z^)w^ys., 
y-^mW]-^it^rzisb(Dmmmn^. m^Aizmti-r^y' 
y'-^^^^^&iA^^^inzmmmmz 

50 ^^tz^<Dmmm^^. mm^miz^?ix, ;^;;i/av5 
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[0 0 0 9] 

■ [mmo)im:sLnmm <m^m i (D^m>m^m i <d 
nj 5 y.-^'m^ti\ztn\.xmm\zi^nmnmzim. 

[0 0 10] <tt*:«2(D%Bj>iS^3B2©;y;WNV^. 

mwi:h\z^Ki. ■»)\'ny^^-^'m^ts\ziti\^x^mm 
\z^'^mnm\ZTgm^^±^, i^ti^h. xts^f-^^^^ 

mfimz%z>mmm^^m.Wi^mz^x^i)^ib. i^jvn 
J ^v-(Dmnmw^m^mmzm^n. ^-pt, 

[001 1 ] 

fj^^^vms izm^^^xmrnr^. ^mm^m(D-»)vn^ 
mm^wkt. mA.\tu-^-^-fs\zmxtz-no:)-»)vn 
\ o^mm^^^tziib\zn^t^\.xwL\'^^n. 
#^f;i'AV S7- 1 omzWLvyitii)vnjmm^m<D^ 
mmt. ^iiUTViT, mi\z7ri\ytz^o\zm^^nx 

[0 0 1 2] @lfr:fetiT, 12tt, Iffiftgp-CfeoT, 

ffiiftifti a^r^r— 1 m2^m) \zn\^xmWi 

-^mzmx. ^(Dmmm3\z\t. mmx.fz-»)v;-^/k 
7-1 od^H^^nxtiS. mm^i 2«. ik 
mmi siz^nfzsimmm^ mm^-T) <h> » 
i/i 1 ffl(csstt^ca^«s (H^-e-T) t<Dm(Dmti 
izj:^x. mt)mf^^^y vtz'ikmx. mwiMnsttm 
»i{i«tc{S^$ti^ct3Jci^fiK$nxt>s. .;icix. 0 
2fctt, i^fdMii 3*««!)»|{a:|gt;^ofct#©> > 
>:?'l 1 (c^-r-2.:tf;UAVS^-l 0«ffl*fW;5:^# 
*^XtB«bX«^J^$nx;feD, ^HiSJ^^X-fi, 
:i(Di#CD;^;;i'AV3 5-l OO^^Sr, M.-^S,*:!*^^:: 

ttr-rs. ^Tz. mzmmr^^'yiz. ^mmmmx 
^t. ^^miz^?> mnmf^Bti tux* 

-5. 

[0013] m 1 ICtit^X, 1 4 (i, mW}3 1 S S:Ie1»I 

s-e-sfeje)©iK»izi-f;ux*ox, mW}^-i)v 

I A\zm-^ri^m.m.(D±^^-Ei.TS^^\zni^-^\^x. ijjv 

^y—l Of)m^(DM&\zmWl^tl^o :i(0 
;y>»W\V5^-l 0«lEll!)®Htt, 0 2tC:^-rJ:^{C, 



[0 0 1 4] 01 (C*3ViX. 1 5fi. 

ai?a{cffi^-r55j^y->3>-ir>-y-x*-3x. isibMi 

i:n:tntiinfcAgjC'aabxiis*>s«iai-r 

_ . - - - ■ 

[0 0 15] 3 o«> mm3i 2^mmr^Tzisb(Dmm 
i5ij^xa&-px> z.mmwi^i 2}:.mmm^3o t\zii 

oX, *%?«cD^»)^IS7&5<ffiK^nxti^. lElilHlSSS 

^§ttfcffi»i«^<£rJi*ibx/flftia^i!ia'f;n 4^4- 

->3>-fc>-9-l 5CD^tli^m^£, ?f)18S3 l^lffVXy 
^■^l^Ayi^VXHO. liJVn/ S.y—1 OOM^^S. 

ty'-^^^m2 o-A^^^ntzmmm^to^mm. r 

z^. ^(Dmmo^mr^^^mizftscx. mmmm::i-(}vi 

izmntzmm^. Ufa^a 2<&^LX7-i'-FA*>y^L 

X, ffil&ttl 3©|BIi!if(if^©^«^t;S:0-3X*S. 

20 [0 0 16] tfrte»as§3 2izxmA-fm^f^ntz 
, ±ns^(D^<^\z\t. swi *si§tte.n, ^i!ja-f;n4 

Witt, milSEm(HlK3 3XttllilSOFFI^««|p|K3 

4*^e>a)|g«i#^{CJ;oX, fgi&^n^o ^fz. msi± 
I^K{C^tt;fc7>7'3 5(Ctt, ^<D7>7'3 5^^«j$ 
■&5/ii*CD^ttgKtCSW2*5iglte>n, :i<DSW2^:t 

>vx. 7>y3 5*t<?it$n-5J:5tcbxs-5. 

tr, mmm^3 ocoAtim\z\t. sws^stsit^nxii 
;i®sw3tt, :t>-r*t. mmm^s ocDxtj^ 

30 ^TitGNDlC^i^^n. eitltiO, ^SdlalSSS OCDA 
;^jflll©mJEA^^^Wti 0 [V] lc$ns, 
[0 0 17] 2 0«, T^-^^^figgeXS-S. x-^'^^ 

gB2 0tt, mixii. i^—if-^—tnzm^<D-7—i7^m 

^$-B-*fe«)tc:^«)K«$nfc7'-^'{cSo*iJX. 
;i'AV5 7-i oto^Sx-rj'^^fieL. ^o^ia^x- 
«mffl^tbxrewjiiiss3 ot' 
m;^jrs. ^tz. ^^mmmxit. ;<;;pav5 7-io 

©AS*, 0,'tfC-r'5t#<DS»im^35«. 0 [V] iZfSi 

-si^fcgg^snxii^. 

40 [0 0 18] ^X. 2 lit. Xfj^J S.y hm^X$>-o 

X. ^mmm<Dxtiy'-d'&m^m\zmmv, ^f—^^ 
mm2 0i)^^<Dmwimn<r>mn^m.\i;it^. ^wm\z 

tt, mX\t. A^'jUS ■;/ h[lI!S2 1 m^©^^s«BH 

$:®Ax:^;PAV 5 5-10 ^mW}^^^mWim^^. 
iSinfs.^&mm\z%^mntLx^\i!,\y. :^mmmmx 
tt, m^m'^fif^mmm^. mf^^mmizi^xmmizm 

-^S.\zmK)m^xm^LX$,^o A;'3US>:/h 
HJSS 2 1 <DmmW«fig«, 03tC^$nx*Ds A:^fi'J 
{Ctt, «6*fffl^{li02&2 2*^{i;if,n. diX. x-^ 
50 ^figa2 0d^^(OA;^m^®*6*ffit<&*fe-5, «e*HBi^ 
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5 

[0 0 19] 2 5(a. S^U5-y hmSST^oT, *s 

jtK-rsiitT. :^?;wNV5^-i o<D^ffiASwss 

A*U5>;/ MhIK2 i tll^©«^fc:f<toTi5 0, ^© 

5'^fiKgP2 0;5^ecD|gf&ffl^fC*fJ«:$iJT$.^o 

T. Jg^l g 5 h la^ 2 5 lCffi^:fc 7 U 7^7 P T'IhI 

SW3*:d->$-a:-5. ^fc, Ji3eiU5>> h|il8& 

SMlHlK^^LT, tftiBLfcSW2tcS^StlTi5D, 
SW3$:t>LT*^6m3tOjiMP$ra«»C. SW2*:t 

[0 0 2 0] ^{c, :^Mmm<D-»)vnjmSi^m<Dm 

2(Dei»m) 5:M<^*^e>± 2 OSib. tf— v— 

- (02®6i2#Bg) M.'^*^e)± 1 sstr^o * 
;t> x-^'*fefi£;a5 2 o*^e>m::b$n^igi!i^t-^«, ;y;i/ 

^ftaiciiiK-r^t^t^, igt!j«#«5 [V] ) \zu 

^m^Mm.<D±l 5m\zMm^'&T. At)V5.yhmm 
2 i©n>yiU'-^'2 3©Sififfl<&i 5 [V] tc^^b 

T^-SfeWt-r^. ^fc, liftU5'> htElSS2 5=b, Hf[ 

[0 0 2 1] ;«f-;i'AV 57-10^, mSOiSffi^SAv 

^« 1 ommntzMmz^-^-r^m'^ 

7^-^^fi)cge2 0*^6 + 1 0 [V] (DmmmnA^ 
thti-^n^. z.:ix\ :i(Dmmm^+io [v] y 



(4) 

s 

2nt. iKib«^ibT+i o [V] ^my)'^^. 
fit^aiiii]^2 2»cT, mttmx^i^io [,v] 55t*fte. 

n^e -?-LT. 'CD 10 [V] *^*=i>/1^-^2 3tC 

x^Mois [V] &.TT'$>^tnm-^n. n>/'? 

_ 1^- ^' 2 3_® mij.m^*^**-7 b/d *-*.t/i-0 V S W-3 tJJ 
[V] -^-CSSIgKilHlgSS 0(C^Dii*n§, 

[0 0 2 2} -r^i:, z.<7:)mmmn (+10 [v] > ^ 
10 sttfcK»iii]i^3 o«. ^ryzfizTmrnmn^mm'^ 

■a-TlSi!)«*=£r4fiKb> ;in*Ki!)g|5l 2 09lS«ir3'f;i/ 

mmvx. s.y-1 otiK 1 o&m 

3 1 (CT^-T — H/\'7i'^n.' ;*f;Py'NV5 7-l 0*^> 

mmzs^Mmizwim-r^^z>izum-^n^o 

[0 0 2 31 ±ffiL}tlB«jm^O+ 1 0 [V] 

20 -fji. V'iX<Dmmt:S:ifx, mnm^3 o\zm.K>&A.tz 
t^\z. [V] <Dmnm\zu-:)Xi^rcm^ 

it. ^T«J:5T*S. mt>. A:^U5?/ hIilgS2 1 

tt. mmmn(D+i8 [v] ^moih^. -€-©i^*n« 
mmmoi 5 [v] ^^SAfc^ttr^tJ^, 

3 0©A;^S^^*^\ GNDtM^^nx, ^t!jlHlSS3 0 
*^x-5'^fifegB2 0;?»^e>0 [V] ©|glbm^^Stt;^c« 

[0 0 2 4] -rst. iK»lHlK3 OTtt, Slftffi^tL 

T<DO [V] SrStt:tJ&^'$D<, ;?/;WNV5 7-l 0*, 
31fiE^Jtd^6^I!)ff^O [V] ICffl^f'Sli.'S^-NiilHiij, 

>-fe>-y-l 5{CT^aib;tSft^StBg^|«T*-5M 

bT. ^$iJWtc;y;i'yiy 57-1 0 ^I^.^tci6]tj-Tlil» 
fifoT: fct;^;<f;i/AV5 7-l 0 jJ^Ibf^ft'-e 
^■pTti. mm^i 2(DmW}t)lz^r). ;^J;p;nV57- 
40 1 0$:«tt;^{Cir[bT^SiJWtCM.^fCiIii^-&^:i<!:;5t 
b*^t). A;^U5 7 h[Hl8S2 Itt, S^^^Bt 
*««JCx-3'^fi)c«|52 Otf^t>oT. 

iglim^€:IK«igl5i 2{c^A^*^6., ;y;i/';NV57-i 

7- 1 0 09^^;5^*E6/&m-5o 

[0 0 2 5] ^^fC, 5^-:J'±fi£g|J2 Od»e.igl6lEl?S3 0 

y-iX<Dmm^^ifx, mmn^f}m-Bm\zmt-r^m 
50 mm^+io ivi a^jEmzmwim^soiz^^ihnrz 
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tuo. vt^T. mmm^<o+io [v] mmm^ 

[0 0 2 6] L*^L, ^i!i«^*S|gt!j[5]S&3 OI^T, 7 
1 0*«, S^®±1 5aiS:ie;itT (««JAtf{S.^*»e>+ 2 

5i 0 Ji^^cffi^ 'J 5 -y NlHlSS 2 5 tt. mlGXti U 5 -y h 

|5is§2 1 ti5ii;j:5{rUT, je^ni-^ffliHiK, 

Sr^>$-a-^, ;iniriD, ^PitK). ggtbisjs&s ooa 

*fijta52 OA^e.0 [V] 0®»m^?&§ttfc«^i:Ri; 

mmm>i 2trj:D;^;i'AV5 5-i od^'M 
.*i{rr^ttT3i$fJ6<JlClHllfj$-B:-l). ^UT, MftU = <yh 
lfilS&2 5(J, SW3 $r:t>LTAie). Rif«©ii3i^ra^ 

tc, sw2*:t>rs. rst. iKEftaisi 2'\cDm:^« 

[0 0 2 7] ^mmi&m<D:)3)Wiymw}m 

^r). :y;i.AV5^-i o tm^tuz&iLx^mmizm 
mzm^nx. zLtnz^io:f3}w^y s.y-i oo^^Fm^ 

[0 0 2 8] t£^. mS%±iZJ:-oX\ iJJW^ys.^- 
1 0/iiIi,^Jc3ijgLiti^fc«> M^ii. m^LUl^m 

1. 2 5CD7'J-y7'7n >y7'|l^*U-fe-y h-rSi, 

izmWlVX. «jliOFFil#^!fta(fiIS&3 4(CctOSWly6^ 

yt-y^ti. mwimi 2-^0mtimtii^y^>ifl^mmizm 
m^n^. ^:ntj:o, mwim^s o^zmAtzTy-y^ 

^Ksci 2'\©«;'3«^7-r>^3$ftt]WtciiWfr^, 
[0 0 2 9] <i&(Dmmmm>^^miit, mtmmmm 



(5) 

m-r^z.tf)^x^^o 

[ 0 0 3 0 ] ( 1 ) mmmmmmoymm^ 1 2 «. 

. _L^C7lc^itS5ig±(Djl;?jJCct 1 3 ^Mj^lzm 

izjz^^]it)^mtixh^x. mw}m'S:mmzmm-r^' 
10 [0 0 3 1] (2) mmmmmm(omf^'js.yhm^2 

5 «. ffiidSK 1 2 tcT;y;i'AV 5 7-10 ^M,'iSlC[6]tt 

5 >y MHlgS2 5 (Dip JC-rntf, :^?;UAV5 5-1 0$: 
Ig^i'lElWi^ii-fc^T, iglillISS3 0 ley 'TXd^'cOoT 

fc. mm^i 2\zxii)vn^ \ o$rSS»m$-& 

20 [0 0 3 2] {3) m^^mmmcoiDvnj ^^-i 0 
\zm-t^$mm^& im^) iEm.<DmWimm\z'^-b' 

[0 0 3 3] (4) ttffg|ligJ|^li©ftS«feffi^eiUT 
Oj}?v'va>-fe>-y-l 5tt, mifjIK 1 2 ©HDjfft 1 3 

ai^^EnTii^c*^ m7L\t. mmm<r>mwim\zntx^ie- 
mmzwLmz%^^<D^-'ji^B>±>^x. nrnrn.]^^ 

[0 0 3 4] (5) WI2^l®JgaiT«, A*'J5-yhlEl 
30 BS2 1 (A:^^-:?!!^^©) 2SitXSftU5y hlil8&2 

5 {nm&m^wt). \zWLmzu>/^v—^a>w^^n 
[0 1 ] ^%^(D~mmmmz%i>-)])vnjmmim^<D 

[0 2] ;*?;UAV 5 ^-(DIEBS 
[0 3 ] A:^ U 5 >y h liII^©|Hll?S0 
[0 4] t¥5l?(7)^-1fV-;^3CD^^0 
40 [0 5] 5fef7a«tbTO:^?;UAVffi»gg©08S0 
[^^©liiBJ] 

1 o•••;^/;^AV5 7- 
l 2-mm^ mmmk) 

1 5 V 3 >-fe>-y- (fts^tB^©) 

2 0-x-5'±fiKg|5 

2 l -A*"J5>y hHISS (A:^;x-^'^«?S) 

2 5 ■■•S:ft'J S -y MhISS 

3 0-|gl!)llI8S («g»)¥S) 
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